We have measured voltage-current characteristics for YBa2Cu307 thin films in magnetic fields from 5 T to ambient, including some in the millitesla range. In all cases, the resistivity -current density isotherms can be separated into two classes: those which exhibit upward curvature, and have constant resistivity at low currents, and those which exhibit downward curvature at all currents. These two classes of isotherms are separated by a field-dependent temperature Tg. For each field, the isotherms scale in a manner consistent with a three-dimensional vortex-liquid to vortex-glass phase transition. The region that can be scaled is several kelvin at 5 T and narrows with decreasing field. The low-current resistivity above Ts varies as l 1 -T/Ts l with s =7.4 at all fields, but the critical scaling exponents z and v become field dependent below about 10 m T.
gvoo 'IT Tel " and rccgvo As a consequence, the electric-field -current density isotherms obey a relation d -1 E(J)~Jg ' 'E where the E+(x ) are universal functions which characterize the system above and below the glass temperature. In the limit of small current density, where the system behavior at large length scales is described, we expect E+(x~0) =x so that the thermally activated flux-flow behavior of a liquid system is described and E (x~0) =e",which describes (J/T)(1-T/T )" (' FIG. 3. (a) Fig. 4 ). This is well below our temperature resolution, and so we should not be able to scale any data at ambient field according to this criterion.
Zero-field E-J curves have been reported in the literature with an attempt to extract scaling exponents from them. ' There, the authors show data at 4 T and at zero field for a much thinner film (50 nm) than is used here or in most of the other work reported in the literature.
They note deviations from the three-dimensional (3D) scaling forms at both fields, especially the lower, and attribute them to dimensional effects. For the zero-field data, they use the isotherms at high current density in the vicinity of the mean-field transition temperature to extract a value of z =2. 0, which is in agreement with the prediction of Ref. 6 for the transition to the Meissner state, but they do not explore the crossover from the high-field value of z=4.6. In our case, dimensional effects should be absent because the film is thicker. However, our Tg is lower than the mean field T, and our ambient field value of z is very large.
We have considered several possible reasons for the change in v and z with the field. The first is that the lowfield data could be outside of the critical regime This.
would imply that the linearity of the p&;"versus ln(T -Tz ) plot and the collapse of these isotherms in exactly the same fashion as the higher-field data is fortuitous, which is unlikely. The second reason is that a different mechanism might be responsible for the transition at the lower fields. The scaling relations [Eq. (1) 
